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(57) Abstract 

An inosinc guanosine kinase and a process for producing 5'-nucleotides by using the same, said enzyme <^talysing the for- 
mation of S'-inosinic acid (5MMP) from inosine and adenosine triphosphate (ATP) or deoxyadenosme tnphosphate (dATP) and 
the formation of 5'-guanylic acid (5'-GMP) from guanosine and ATP or dATP. 
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m m # 

>f J y cr T J v ^ -y - 

^ ^ if 

*ISBJfi> J y ^rr ^ 'J y^ ( a T P ) ^ ^ fix 4- 

'>Tt-V'>^HU>'^ (dATP) cJ:^^'B>5'-^^'>>^ (5'-IM 
P) ^^J[ET'5SJ;K:fcct C5^'T y '>:^iATP*/::{idATP(i:;i>^'5» 

5'_i7'T-;u^ (5'-GMP) ^^li^-r^^Km'^m.mr^^yiyycr 

T J 'y y ^-i- -^Ei^ XXSm^M'^f^^^^ 5'- 5t ^ K®©Ma?S 
tir :^ fj^ % 

( H^^cm^-fk^^a^s 34^s 489H> 1969^) > 5' -IMP 

♦ T^" K • ^ :tD i/ ti )i' ' ^ % X h 'J ^ (Agricultural and Biolo- 
gical Chemistry). 46. 2557 (1982)3 . ^ J 'y y iTT J y fS. if (D 

uisri^ vm^^it^mK ym^t-r^-^sm ^) ^ y - tzf - 

' ^ \ t! )V ' y if i -r >f — • :t 3f • v>' -v :^ (Bu 1 1 et i n of the Chemi- 
cal Society of Japan) . 42. 3505—3508(1969)] fS. ii ^ <h tlX 

^tEX\t^ Ajyy^ J y yib^^mmicx -:>x^Bicm <bn 

^fzib-^tLi^^mm Lfz^t^-m u ymitf&i>^jLmmzitmhmmiit 
x:km<Dm^tm'^mm-r ^ i-zr ^] ^ ^ y - -ir-ir - - ^ % ti - v ^ 

:x. ^ j{ — ' rf ' 'y \ y (Bulletin of the Chemical Society of 
Japan). 42. 3505-3508 (1969)3 CDTf. ■3-:^ h fi^ {C Ig 'tlx ^ W {C 
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58-116698.1*^0863- 230094) -e ti «^ =1; e;^iR«©®-e>ft; 

>f y :/<D IJ ^l^-ftJ^^i LT>f y •> ± -Hr- (EC2. 7. 1. 73)*^ $3] 

O^S^.^ C7=-*>f ♦x.^tf'^A;^ (The Bnzymes) Vol. IX. 54-S6 (1973) x 
Academi c Press. 1^ fz it ^ ly >i ->r ^ X ' T y V • X :t ^ — X 
• y ' -7 y( D ;i- — y/^ XA X (Nucleosides a..d Nucleobases in 
Microorganisms). PP.66 . (1983). Academic Press] t?*^o "^/c. 
^'T J iy y^\) vmitT^ y ^ --fer'vStt ii^mM-e-^o^^ 

S ^ ^ n T ^ C -i- — -> - :<i- • i ^ • -V ^ ^ o yxM 
n i;' ^ (J. Gen. Microbiol. )_X35. 1263-1273 (1989) ] o ^ 

•S o 

BJ ® @ 'f y y y '!/'T J 'y y ^ -j- - $ {Cl^q* 

!N^<h LriK < ^ nr 0^ 'i>5'-Ki?l/:t^K!@. <i:< (C 5'- I M P 
*?<J;a^5' - G M P ^. xa&lj{C^{ffi{cMx^-r -S^^fe^tHftt-S ci ic 

% O ^ 

{C <fc n^i'. ^ y >- ^ :fc iT" T y i A T P ^ ^ d A T 

i «j t TM ICMT h ^^it^Efe^fecD y y y ^"T J yy^^—-^^ Wi 

ift-r ^ CI L -fy^T^ts ho 

^5§B^ a y y y c'T J y y ^i- --^it^ ji ^ U t t 
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'y y J y ^ -ir — ° 

y y J y ^ i- - ^ ^ - V T ^ M^^f- ^ ^ - - ^-^ ^ ^ ^ 
fe^m^^i^t^r^fflt'^T^ 7 vy^-r J ^y y ^ -■^^m'^^'^^t^n 

X V- i y k T Mffi^i ^ ^ i^y^'ry' ^ ^f- - -t^'^ 3 - k 

|-^^. ^ ^ ^ ^ ^ . X . .'N' ^ :t 7 >f ♦ T ^ ^ (Biochim. Biophys. Acta) 
72 . 619-829 (1963)] IC J; ^ . x ^ U t T MmS® D N 

mH I. sau3Ai. Bg 2 u t^nKjiKimm L> mMmmw^ 

S5fe®>f y i^y ^TT J y^±-±^^=^ - vr ^mB:'¥-^^VD^ A 

mn'^m^}2^^i^Bm^WI>^ <Dm.^:^{^M^^^ ^^^^ 

c ^it^-^^ ^ ^ y iTT J 'y y ^i- -^"^^ - y-^ ^^^^^ 

^^i;D N A»fK-^m^i^^:^*a^x.^*DN A^^t;±ism^^^$^ 

m^'^m^^X^ u - :i. y <h(D:f5m C Cohen et al. ; -y' u iy - i/ y - 
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^ y ' V- - i- >> 3 i- ' T ti -r i ^ • :ir y ' V ^ y yi. (Proc. Natl. 
Acad. Sci. U.S.A.)69, 21 10 (1979) > IC , 

aU {C {± X .y .X i; h T • zj i; H M 7 0 4*. X .y ^ r; t T • zi i; W 3 
11 0 4* C^- 1^-+ ^ V - • tJ' - V (Molecular Cloning) u - )\. 
K • U i^^^' . ^N-yx'- . ^ ;K V h - ( 1982) ; ATC C 149483 
t- <^ iJ^J 7K -r C ci: ^< e # 6 „ 

^ y '>:^i/-Ty --tr;^:^ - Kf ^iSiS^^^WT ^ D N A 

rr;t^af#T^ -trJ' ^ - ci: LTil. x .y ^ t; t Tm^a4'-e g 

<^:'^,^-rn-C=^>^M^fflT-^t^„ iT-j®{C{ip BR 3 2 2 Ci-'-^^ (Gene). 
i_. 95 (1977)3 . PIJCI .9 i^y-y (Gene). 33. 103(1985)] . 
pTrSSO i^-tiinf ±-»^::iC(1988). pp. 130mM7^^3 /.Ki'^fi?!] 

f&±m^!f^3cli Lr X V i^^ IJ t T;F.{CjS X .y i.^ IJ t T« 

cfc m.'^^XC tl, -y i 'J t T • zi y H M 7 0 x .y ^ 
t T . zr y MC 1 0 0 0 4* C i^' - -^ v :r r • ^ Ix ^ ^ ^ - . 
^<^^ui>'- (J. of Molecular Biology) , 138 . 179-207 (1980) ] . 
X y .> ^ IJ t T • zj DH 1 4* 1^4- ^ 7 - • ^ n - - >'^^ 505, 
Z3 -)v K • • /N-ys'- . -7 |. i; _ (1982)3 f^Eii^ibM 
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S X iy ^ y t T • 3 »; HM 7 0 Sj^iSfe^W^p;? ^ A# L 

fc X y ^ rj fc T • «/ S 6 0 9 ^ C ^ ^ 5 - • T :y K • ^ 
^ ♦ i^" i X >r iJ' :^ (Molec. Gen. Genet. 143. 85~91, (1975) D 

m^Vfzm-^^^o C6DHM 7 0 t*Uitfe^©{tt«^^. ch LT/ffJ-7?Aj; 

HM 7 0 ^CDiltR{d;i^T<Z>cfc 9 t T *J Cl -p o S <i> 6 0 9 ^{i. 

fc S «J> 6 0 9 »; ^t*- LTMl^^ d i SOT?. ^ 

u-V) _h-Z?*W^-ti-/::lt^. 'J :K - <^3g>fk L T n o - - *<55^ < » 

<i:D^ t i^;&M^5'- I M P ^*Ji5;-r ^ if -'^'^ - i^^*^^^ b 

T^nsiJ/^o L L /j: ^> . y y:^^Ste;i>^S 6 0 9 ^®'/4S^ 
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<5cD-e. s * 6 0 9 y ymM^{pm^^WL^^ 

CNa2HP04 Bg.KHaPO^ 3gxNaC£ 0. Bg.NlhCi lg:foJ:a^ 
1 5 g ^ 1 i CD^^JlklC^*^ IN NaOH-epH^7. 4{c: 
mW^. - V ^ u-zri2W.m\^^ -^(0^^ IM MgS04 2m£^ 
ZQ%ir}uzi - X 1 0 M^^U 1 M C a C 2 0. 1 m££D^S^?S^j^ 
SnLf^fi5cL:t^^i^m(>f J y ^l^mm 5 mUizU ^ J: -0 izmta) ] 
±T HM 7 0 ^{i^Wr ci So L d^^WHI^fi. 

HM 7 0 ^;()<7n^{*W-r SlS^^.i'f 'yy iTT J ± - -tf Stt (C 

cfcSi>®T'&i9. -eo^^giSgtii^^CSV^o C1CDHM7 Oi|*(z. >f 
y y J •> + :J- -if^jtitfe^^7° 7 ^ K rJ' ^' -{C-o:rj:^,^ 

■e^A-r s t.^ m'^n(o < J V 'T T J + ± - -^'Si4*^±^ Lx 

LT L-S o i X. y t J v- >' + :^ - -tr" -t* 7 x 

CCD J: o (c LT^ ^,tL/:iBKfe^*feJ: ^ J y ^iz.\X^' t J y 
^ATP^:t{idATP<i:^^'^5'- I M P ^ 5' - G M P ^^^T 

T P i 5'- I M P ^/cii5' - GM P^^^-r '&J5iS^:iJ d^il.^. 
^^^ns 5'- I MP^/3i;i5'-GMP<DS^i^ii^j3[<*i? n h 7 
7 >f - (HPLC) Tf^i-r-So 5'- I M P ^/■c«5'- GMP®±^ 

60 ^^HM 7 0 m^m^^r '6mM^mm^^ j 'y y^jp#4>S5^ 
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x.<* D N A -r ^ c i y6<-e # § o 

^ J i/ y J 'y y ^ -r -^m'&i'^^^fz.'m^ Lr {1, x .y ^ 
y tr - □ ijHM? 0****©-fy 'y y {Tt j y -y 

-5 X y i t; t T - n ij HM70X'pBM2> x y a. >; t r ♦ 3 U W3110^ 
Eb^f^O-f y 'y y CTt J iy y i- --ir^ a - VT ^MBl^"^^ ^ ^ -i^ 
m^i^^-^?ff'^t^'5ffi^x.{*DNA^^^W■r^x.v -^^^ u br • ^ 
DHl/pBMinj:i'*^2b{f f^n-So x.y i/o: U bT • 3 UHM70/pBM2«x 
•y i U b T • n H M 7 2 «h L r . X .y oc y b T • u i; DHl/pB 

Miwx «y a. y b T ♦ 3 i; H M 1 i Lr. xiliJ^^SJ[^!|^xiis^ 

m 1 m 
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wtTy^-^^fzE<D^mm^iis^-c^mm.Ty^-tJ^m.. 

V y^ ^ ZT I y^ ^x^x, S^ex^:^, n — >'Xx^— 3^'J;?7 

y^M,^ \) ym-^r:^> y^ h y A, mmm~ik. mm. 

-^yffy. m.m'^^. m.m* )^yt} ^ts.ii^mii^^ z. tt(^-^% 

-fi9!lC28-32t:>{><Sig-??*So 1-24 
BtP^-eab 5o :^jibCD p H fiT :/-e-T. 7k^^b:^ h >; t7 Ai§^ 
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/r' y y ^ — ^IJlifls -tr ^ r 'j S - 2 0 0 ic J: y )^-^'^^Vr^^ ^ 

IIBPES : N-2- t y r> =^ -J- )V \£ ^ 7 i> ^ - ' - x ^ X * y S! 
PIPES : -y -y y-N. N ' - t'x (2- :x. ^ y 7. )V ^i-^ ^ m) 

TAPS : }\-m{tWjm) i-n-l-7iJ-\-1'n)^'jM)/m 

CHES : '>^'u-x4-v'.'L'T^yx:$'yx;i/;f^:xg? 

^T•9o l00mM HEPES i^©^ (pH7. 2 ) . lOmM M g S O 4 
50mM KC£. ImM A T P .fc 1 m M ^ / ^ «^ 

1 ^ i^w^/m!Ln^<omu-^^^^^^ 3 0 "CTfa o^p^^ii^s 

N a H2P O4 (H3Pn>,-epH2.6 {Cs)l^) 1 / 20{C L KJS * ^ih 
^-ti-. -e®SJE5ff'iL#i^4^<J>5'- I M P ft^H P L C -^^a Lf^o HP 
L C jriJft -Bi^^/rJi. ^tm^ci: LTO. 2 M N a H 2 P O . (pH 2. 6 ) 
^i5ltii 1 m£/min. -efflt,^. :t7 7 A Asa h i pak G S - 320H (Jli^fb^y:^ 
^-f^^L/Co /5£;»0:f^thli. UV 254nm <D Ig^ ^ Ja ^ I- L fc „ 

(1) ffl 

ATPi-f y v- y/&^^> A D P <t 5'- I M P^^BJ6-r^<^ffl> d AT 
P i ^ / yJ&^ .a>dADPi5'- IM P ^^gfe-r ^ f^ffl. A T P i 
T y y7^)^^> A D P 5'- GM P^^fiJ6-^-'i>fPffl*>'«i^^ d A T P ^" 
T y y «^ d A D P i 5' - GMP^^fiJ6-rS<'Fffi^#W-r 

(2) SiS P H 
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mmi&,^6^ ( 1 0 0 mM) ^ p r P E S ( p H 6. 6 ~7. l ) , 

HE PES (pH6. 9-8. 3) . TAPS (pH7. 9-8. 8) CHES 
(pH8.7~10.1) izm^m^. ^ 0X:V2 0^fS^B^n-^izm 
Mii p H «6. .9 -8. 2 -^/Co 

(3) p H^mm 

^mm^ 5 0 mMMSf^^ (CHES ; pHlO. 0-9. Ox TAPS ; 
p H 8. 2 . H E P E S ; P H 8. 3 - 7. 3 * 5 O « P I P E S ; pH6. 6 ) 

2 5 0 TnM Kc £m-bDG>m^nT^ 4 "c . is^mmmt^o 
mmm. mm=^m^-r^o p h e. e - 9. o ©$510^^3 t/cii'^. m 
mmmitmmmm^u(Dv^^(D 9 0 %jei±cD^#s^^{^}t lt*> 

pH6. 6-9. 0®|gfflT^^{CS^;&t^/^tL^o tfe. KC£(Dm^ 

« ^ ^¥ ^ 5^ ^ {]£ ii -r -5 o 

(4) mmum 

SS{± 2 5 - 4 0 "C-e^-So 

(5) um^m\i 

2 0 t o 5 OmM h 'J x ^MSr^g ( p h 8 ) . 5 

mM ^ -y >'UAr h y 1 0 0 mM N a C ^ ©afiS 

©^iS-e^M^-ti-. 2 6-5 Om 5 3^P«mSL. #2gS{C:*>{j-'5 
(6) 

SS^-. KC^^3 0 OmMfCL. A T P ©ft^^ cj^^niJJiS^JS L ^ 

a-J?© :^^^.^*^;^m;0^♦5lnM«i:/i:^J:o{cj^^^L. 3 0 -fesj^;^ 
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o Alo mi mKm l/cJ: ^ a t p ^ /c^i d a t p ^Bii^^ ^ 

j^gl^^J^SSc!: LTJ^JfS^^iifTt-^^ife. ^ 'J i^" y^^) i^m (UT P) 

^^JD^D^i'^^>^^S^Ei3{^ii^T•r L >&^ L /a <^ . T xV'> 

(ADP) . Tx^->>'*^ i;:^!^ (5' -AMP) . ^'T ^ y^ 

V ym (GTP) . :t a -y V ^ ym (5'-omp) . i^^ i^y 
y ^) yfk (5' - CMP) s ^f7-hD-7^^;P7d-x7i-h (p 

N P P ) . T-ir^ ;i/ rj y^^ Y 'J -i? 'i 'J x b 7 -1? "J y t" 

*^il*^^:f--ir'ch?^F^nSSI^g^{c:M #ggBS58-119898 . 
BS63-230094 ^-^ffl (.^ <i nr (.^ -5 >^Sfe^JSf5^53S 

^ V ^} ymm^mm (EC2. 7. l. 77) ci: {^HJiSCE^iJ^ 

c i ^^fo ATP^/^{SdATP<^u ymmm^mwt Lt^m 

(7) ffism 

^§2^ y i/yfT J + - if SttS!l^?*{C:fo0^rJSJ&^ a fefiJc 
KC^^SOO mM IC^M L ^ <5» 1 mMCD^^^^j^Jn L/r^ 
-e. ^K^Mi^iD^Sm^t sot. 30:»CDJSiST«>J^ Ly^^Stt^m 
2^{C^L^o *S^{iCo2-. C u 2% Z n 2*^®^M>f y ?C J: 
*9 J^fS^&^Pl^^n^o 
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^ m ik il mU) 



m m 10 0 

F e C 2 2 112 

F e C £ 3 13 1 

C a C £ 2 10 7 

C o C £ 2 3 2 

C u C £ 2 1 

M n C i 2 13 4 

B a C £ 2 116 

Z n S O 4 5 

Z n (C H aC O O) 2 5 

N a C i 10 4 

N a F 9 6 



(8) ygtt>ffc 

m^^'. h y z^^w.m.m^ (phs. o icl. kc 

DJCNaCi^l 0 0 mMj^in L :fc i^-^JSfS {ixi^t L ^j: l''o Cl 0) C «h 
a CDm^* ^ K C ^ ^ 3 0 0 mMIC^M L/::l^-^'x M g S O ® 
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3 

^ m iM. (lOmM) ^fiJcIMPdnM) 
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Z n S 0 4 
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Z Ti (C H 3 


C 0 0) 2 
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U g C £ 2 
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M n S 0 4 




0. 6 
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M g S O 4 
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(9) Km^ 

2m M ATP. 10 m M MgS0 4. SOOmM KC^^JJ: 
IM HEPESl^ffi^i^ (pH7. 2) (DB-f^-fy- ^ ^ ^i^-^'P'^' 

M 1? ^b -D f c o 

^ juiy 7. (Science). 214 . 1205-1210 (1981) . i^' (Gene) , 
19. 269-276(1982) :i {CJ:J9?*^L. J^Sffi^iJ*^ <?> T 7 ^ffi^U^i* 
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m 4 « 

1 MetLysPheProGlyLysArgLysSerLysHisTyrPheProValAsnAlaArgAspPro 

21 LeuLeuGlnGinPheGlnProGluAsnGluThrSerAlaAlaTrpValValGlylleAsp 

41 GInThrLeuValAspIleGluAlaLysValAspAspGluPhelleGluArgTyrGlyLeu 

61 SerAlaGlyHisSerLeuVallleGluAspAspValAlaGluAlaLeuTyrGlnGluLeu 

81 LysGlnLysAsnLeuIleThrHlsGlnPheAlaGlyGlyThrlleGlyAsnThrMetHis 

101 AsnTyrSerValLeuAlaAspAspArgSerValLeuLeuGlyValMetCysSerAsnlle 

121 GluIleGlySerTyrAlaTyrArgTyt-LeuCysAsnThrSerSerArgThrAspLeuAsn 

141 TyrLeuGlnGlyValAspGlyProIleGlyArgCysPheThrLeuIleGlyGluSerGly 

I6l GluArgThpPheAlalleSerProGlyHisMetAsnGlnLeuArgAlaGluSerllePro 

181 GluAspVallleAlaGlyAlaSerAlaLeuValLeuThrSerTyrLeuValArgCysLys 

201 ProGlyGluPpoMetPpoGluAlaThrMetLysAlalleGluTyrAlaLysLysTyrAsn 

221 ValProValValLeuThrLeuGlyThrLysPheVallleAlaGluAsnProGlnTrpTrp 

241 GlnGlnPheLeuLysAspHisValSerlleLeuAlaMetAsnGluAspGluAlaGluAla 

261 LeuThrGlyGiuSerAspProLeuLeuAlaSerAspLysAlaLeuAspTrpValAspLeu 

281 ValLeuCysThrAlaGlyProIleGlyLeuTyrMetAlaGlyPheThrGluAspGluAla 

301 LysArgLysThrGlnHisProLeuLeuProGlyAlalleAlaGluPheAsnGlnTyrGlu 

321 PheSerArgAiaMetArgHisLysAspCysGlnAsnProLeuArgValTyrSerHisIle 

341 AlaProTyrMetGlyGlyProGluLysIleMetAsnThrAsnGlyAlaGlyAspGlyAla 

361 LeuAlaAlaLeuLeuHisAspIleThrAlaAsnSerTyrHisArgSerAsnValProAsn 

381 SerSerLysHisLysPheThrTrpLeuThrTyrSerSerLeuAlaGlnValCysLysTyr 

401 AlaAsnArgValSerTyrGlnValLeuAsnGlnHisSerProArgLeuThrApgGlyLeu 

421 ProGluArgGluAspSerLeuGluGluSerTyrTrpAspArg 
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m 5 ^ 



1 


ATGAAATTTC 


CCGGTAAACG 


TAAATCCAAA 


CATTACTTCC 


CCGTAAACGC 


51 


ACGCGATCCG 


CTGCTTCAGC 


AATTCCAGCC 


AGAAAACGAA 


ACCAGCGCTG 


101 


CCTGGGTAGT 


GGGTATCGAT 


CAAACGCTGG 


TCGATATTGA 


AGCGAAAGTG 


151 


GATGATGAAT 


TTATTGAGCG 


TTATGGATTA 


AGCGCCGGGC 


ATTCACTGGT 


201 


GATTGAGGAT 


GATGTAGCCG 


AAGCGCTTTA 


TCAGGAACTA 


AAACAGAAAA 


251 


ACCTGATTAC 


CCATCAGTTT 


GCGGGTGGCA 


CCATTGGTAA 


CACCATGCAC 


301 


AACTACTCGG 


TGCTCGCGGA 


CGACCGTTCG 


GTGCTGCTGG 


GCGTCATGTG 


351 


CAGCAATATT 


GAAATTGGCA 


GTTATGCCTA 


TCGTTAGCTG 


TGTAACACTT 


401 


CCAGCCGTAC 


CGATCTTAAC 


TATCTACAAG 


GCGTGGATGG 


CCCGATTGGT 


451 


CGTTGCTTTA 


CGCTGATTGG 


CGAGTCCGGG 


GAACGTACCT 


TTGCTATCAG 


501 


TCCAGGCCAG 


ATGAACCAGC 


TGCGGGCTGA 


AAGCATTCCG 


GAAGATGTGA 


551 


TTGCCGGAGC 


CTCGGCACTG 


GTTCTCACCT 


CATATCTGGT 


GCGTTGCAAG 


601 


CCGGGTGAAC 


CCATGCCGGA 


AGCAACCATG 


AAAGCCATTG 


AGTACGCGAA 


651 


GAAATATAAC 


GTACCGGTGG 


TGCTGACGCT 


GGGCACCAAG 


TTTGTCATTG 


701 


CCGAGAATCC 


GCAGTGGTGG 


CAGCAATTCC 


TCAAAGATCA 


CGTCTCTATC 


751 


CTTGCGATGA 


ACGAAGATGA 


AGCCGAAGCG 


TTGACCGGAG 


AAAGCGATCC 


801 


GTTGTTGGCA 


TCTGACAAGG 


CGCTGGACTG 


GGTAGATCTG 


GTGCTGTGCA 


851 


CCGCCGGGCC 


AATCGGCTTG 


TATATGGCGG 


GCTTTACCGA 


AGACGAAGCG 


901 


AAACGTAAAA 


CCCAGCATCC 


GCTGCTGCCG 


GGCGCTATAG 


CGGAATTCAA 


951 


CCAGTATGAG 


TTTAGCCGCG 


CCATGCGCCA 


CAAGGATTGC 


CAGAATCCGC 


1001 


TGCGTGTATA 


TTCGCACATT 


GCGCCGTACA 


TGGGCGGGCC 


GGAAAAAATC 


1051 


ATGAACACTA 


ATGGAGCGGG 


GGATGGCGCA 


TTGGCAGCGT 


TGCTGCATGA 


1101 


CATTACCGCC 


AACAGCTACC 


ATCGTAGCAA 


CGTACCAAAC 


TCCAGCAAAC 


1151 


ATAAATTCAC 


CTGGTTAACT 


TATTCATCGT 


TAGCGCAGGT 


GTGTAAATAT 


1201 


GCTAACCGTG 


TGAGCTATCA 


GGTACTGAAC 


CAGCATTCAC 


CTCGTTTAAC 


1251 


GCGCGGCTTG 


CCGGAGCGTG 


AAGACAGCCT 


GGAAGAGTCT 


TACTGGGATC 


1301 


GT 
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T y ^Se^iJck «9^m$n'5:»-^a{;i^1) 48400 ;i/ h SDS-.i? U 
- :«7 ^ a ir^^l61-0304^i55M) IC J: ^J^-^ fi^ 4 3 0 0 0 

J i^y^T / 'y y =^ ± - ^^<^'&^M^tLmw^ \^xnm\z.m^>^ 

(C M L T ^ ^ L S5 MK^i^^X h ^ y 'yi^ifTJ 'y y^-r-^ 
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.17 
6 



1281 1302 

GAAGACAGCCTGGAAGAGTCTTACTGGGATCGT 
GluAspSerLeuSluGluSerTyrTrpAspArg 
424 427628 434 



1311 

i 



3GCATGCAAGCGGGTACCGAGCTCGAATTC 
^HMC PlyMctGlnAlaGlyThrGluLeuGluPhe' 
428 437 



1312 1335 

4. 4- 
ACTGGCCGTCGTTTTACAACGTCG 

-ThrGlyArgArgPheThrThrSer 
438 445 

o^tc. :^ ^ vmt AT Ft izitd AT F t-fy^^^'-:5^ ^ 

^ vm=^^j&^ ^^i&^PAm-r ^mm-m^^m-r ^mmm^m^^ ^ 

J: «9 . 5' - 5^ ^ K S C i d^-e # S o 

■b^-^^^o ^' {7 =f- Y'^iLX.X^i.^ 5' - I M P ^ ^ 5' - G M 

:?t7^ii--r -^^-f*. 'l; \yic 'y AT F -^fz.\±d. AT F - 

■^t?DNA@3fM-^'^^'^-{-^'^ii>^"^^^'^^'^^^^<*DNA^^ 
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St L.T^#^,t^^®^*. mii^iD$tmm. T-th:/^^!^^ ^mr^^mii 

oymmu. 1 0-8 0 g / £ (Dmm-^^m^^ ihti^. 

TP^y;i{id ATPi LTfi. ® 5?, 4. fflmMn°nT i> . A T P ^ /c: 

n -rn^ ^> ffl ^ d i ^ o 

AT P:fc^a^d A T P fSf^faH-e^^/cfe. A T PII^Stt^WT'5 
^^!f^ (#gflBS61-74595) ^ S It^ |^ C in ^ . ^ ^ - ^ tM^ ^} z^m 

<t ^^ A T P ;^^/iJ^fttiiS^-r ^ CI i -So 

^®^^{C{1. A T POYt^D*-; {C A T PafflRi*. ATPS*:n^ob 
^'-m^W. y ^S^®i^^i*:fc^J:t/ATP^^^StSte^=t-r^^fe4^ 
^Si&^4^{C#^^-lf ^„ ATP^^fiSc.^^CD*^5S^£Slg^ffl(,^-5Jl 
^l-fi. MiiS (1. 0 g/i£iT) ©ATP-^ + ^T-afe^). 

AT P^^int-^i^>^{i/j:{,^, ATPS^Stt^Wf 

^ i L T , -yu t'ys'^ T-'J':7A-T:/^j:^T>r:rxKYl 376 1 

(Agric. Biol.Chera. ). 42. 399 -405 (1978)) . 7' u t'y^' ^ ^ i; ,^ a 
• T :x^-T/r ;r.xATCC 2 1 4 7 7 /j: ^ ti -5 o 

^> ^-^^^m^mLo S(^-^C<DKY1 376 1 ^*^ffl(,^fc>f y y ^ 
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AOniC^-B 1 ^ A S f^m^ Z.t^t>n^o J^C5SJ5{C T 

ffl^r^ -^n-^^ffivStt^Ji tr y + ix y • X T >; ;uT 

^; :^ ^ - :^ S - 2 1 5 . B:^mmnm ; I^T^iS L/i:i^ 

V'-Ji-8 0 ^J:arcDT-3t- v&^ffiSti^iJ. y ;*-4-->x^ ^ V ;i/t' 
^V'-tyj^xTU'-h y ^:t:/ST22 1) ^j: i'CDWttl^ 

®?gtt^IJ. ^<Dm.^WLT i > P B ^ -.^-t^x*>>;Uv;=y ^;i,T ? V/j:<?:. 

<*il^O. 1—50 rag/m£x * L < {:i 1 - 2 0 mgX ndOm^-^Ml^ h 

^y-^fy^ B^^x^ ;bn£ i'*<ffiOv^,nSo il^. 0. 1 ~ 5 0 lUlXmlL^ 
RJ^Tn^^T^. J5Clt<^g4^{c^fi£^^ L^;: 5'- 31 u ^ vm^UMT 

m 1 EI fix ^ J 'y y J 'y > + ± - -tf ©SS^^i* 5 ^> O 

l?;^lfiJi5'- I MP(D±fi5cfi> {*B#^^S^To 
m 2 >f y y J iy > + ±--trcDK c £ *&#i4(clS-r s 
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X ? >' p EMM 5 0^lJISS^flbg|-^ ^5 S o 

m 6 -<^i?-pTrS3o ® sum^^JifeEi-e* -S o 

P I K 7 5 ©SiJRSB^^ifeEI-e^So 

USE fi . ^l;:7^^:7T:y>ra^ — ^— ^'fy i^y^ry -yy^Th 

m 9 SI ti. X ^ ij t T • n tj W 3 1 1 0 i^S^CD y > iT' T 
^ .>v4--:J---br;g.n - K f itfe^^^^i^ :7° 7 x ^ K p BM 1 ©tUPI 

(1) DNA©#St 

I 'v a. y t T ♦ n y HM 7 0 L B^<*iSfib C 1 % h »J h 

0. 5 %^Sx 1 %^^t± h ij A ( p H 7. 5 ) ] {Ct^S 

3 7 t: (CT 1 mmmi^fZo ClCDiS#Mf* 1 5 g ^ 2 mM BDTA^^ir20 
mM h (pH7. 5 ) 1 2 Om^tCj^iUL. yV^-A^^^ 

( y y'^ - a;^ 2 0 nig/m^CDiij-^-e. 2 mM E D T A ^^ti-20mM 
h y :^m^iglr^g |::j§M L/i^©) 15m£^inx.. 3 0 t: 1 B# P^^ 
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WLiZo CtiiC 2 0 %y ^ ^) Ji^mM± ^ A^^gt^ 1 5 ndlm^^ ^ 
-3 < «9 ^mWVfZo mic ccD^miCl EDIA^^tr l O mM F U :^ 

m.^m:mi^^m^ Lfzy ^ - )v i 5 0 m&^-m^. ^ii^Kmnvt^^ 

i y --'i^JfimcD^f't^ 3ll^<9igL/::o ?i -^n/^Tk^ 1 5 0 di£ IC 2. 5 
MB^^^f- h ^ 2^m^ 1 5 nd^M^. $^»{Cx^y-;u 3 0 0 m^^Jn 

O^T. cn^ 1 mM ED T A^^tr 1 0 m M h 'J X 3 0 

{C 2. 5 Ummi- V 'J A;^^ 3 m£:i>XrJj:.^ y - ;u 6 0 nd^m^ 
f^Wi^ - 2 0 t:-^ 1 6 mmikm bfco iavCx:J->SS ^>n^'< y h 

^7 0 %x y -;u;^^-eSfe;^ ^ ^ -y-mM^fei* D N A ^li'/::o 
Cltl^lmM EDTA^^trlOmMh'; x {C Jg® L;':io 

(2) |a^;ti* D N AOlia^ 

t>n/i^fe<* D N A 1 Mg^^vmmmicsauZk i 
xm>i^mit^n -^fzo m\z^^ :5' - p u c i 9 1 w^^t?^^^ 2 0 

(pH8. 0) <&Sdx.. T^u;«7';:7:*-xyT^ --bf^S^ 6 5 r 1 ^ 
^^to/Ca m^b^n^±IS^fei*DN A*J J^Cf-^^ iJ' -DN A^m(l) 

t/Co !ftii^fe<*D N A 1 0 0 xKi-^ ^Xim'm^ ^'^-DNA2 0 
ng^. 6 6 mM h 'J x^^i^ffi^ ( p H 7. 6 ) . 6 6 roM^^b^ 
!>A^ lOmM D T T:fo 0. 1 mM A T P ^ ^ 
ggL> T4 'J;^7---b?-^l 0^(5;^ in L> 1 4t:7?l 6 B# S $ -tib . 
iffi^® D N A ^31^ ^ -y-^^x-i* D N A ^m/co 

(3) «a^x.{* D N A<^^A 

X X ij t T - Z3 >; H M 7 0 B^g^*^ftk 5 0 m^tcMS L 37 
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4 BtraiS»L/Co 3 0 0 0 0^1? 7 ^^^3t^C^:^g| LT^iS6^M^. 

ot:(D5 0 muikitti juu 2.mm2 0 minzmm L 0 v -e 2 o^mm 

i^DN A^^vmm=^m-^ 0 vx- 1 0 i^mmm. l/co -(ki^^x 4 2 vx 
9 0 ^^mm L-ftmi. z.<Dm^m>^ 5 0 ugXmiCDTy f y^^^v^ 

5mM^ J y^^tJ^^l>n^W'WLi^m\cm^\^-f^a Cl CD jife ;^ 

SCCl? 4 8 ~ 7 2 B#P^{^ffi L/Co 

(4) •^y•>>'^Ty•>v + :^--■fe-;^n-K-r'SDNA CD^J ^# 

mL/:io Cin "^Ozi d ^ -;^SlJ>!r {c L B^<*:^ife-I? 3 0 1 B^J^S 
L/Co ©^ft^CD — SB^^ 5 0 MS/^m£<DT y h° y y:^J:Z^ 5 mM 
>r y ^^^trSiI>^3^¥«giSjlb|C^:rtJ 30^-^36 — 48 mm 
L:fco 2Ba{c:«J:< ±W LX ^tzmW^ Tf^ty-^^ -< J yy^T 

^%\.fz.^ y{ J 'yy^fT J ^ + :^-i^'itfe^<t^i?|a^^X.^*DN A 
^{*=i--r L B^^<$i$ftbT 3 0 -C. 1 ^® L 

7t®-5Maniatist^(D^# C^l^4^^7 — •^'a— ^V(1982) n — ;u 

K • :^ 3^ y . - - . ^ ^ ^ i; _ :i {- ig $ tif^^m {C J: r 
7:?; ^ KDNA^^i^aiL. -eOi^SSe^J^ v^'x CMessing. 

J. , V -y K • ^ >' • a: >' ^ o — (Methods in Bnzymology) > 

101 , 20-^78(1983)] "e^^L^^io ^ J y y {T T J y ^ ir - ^ o:>mr 
(?,n/ci -y ^ u t T - n t; HM 7 0 ^*^<D>f y y ^tt j y 

K-r§iH£:^^^tj-Mj^x.i*DN A^p BM 2 
^Lj^o p B M 2 O^URB^^ftfeS^m 3 EIIC^To 

m 3 E|nt3, MO^;*;^T-:^ L/cB:^>&<x -y •> a. 'J t r • 3 ij HM70:^ 
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{iSI4^C H a I W^tf^ t> B g ;g n W^^n\cr^f>ti^ o 

(5) ^ J i/V-TT J + --if'l^^SSr 7 % Y (Dm.^-^ ^^^^ 

>f J iTT J ^ + - -t' CDm jit iife X y i; t T • 3 ij 

®b 'j^h:7T>"7°D^-i5' -oToSi-if li^-r ^ c (t ic J: , ^ y 

(pp. 86~96) lc«&(,V*s®i L/To lO^g® p B M 2 ^ MRS^^ S m a I 
(5#fe) *>«J:CfKpn I ( 5 ^ :i: r^- * o ^^tlfz 

^»f!K3^E X o ID ^ ^ wT~-K'-eMS-r ^ ci i ic ct t)^ A^K-:^lSi 
®'J^<D^^^^i*^fPJ5j6 A J "TT J >- + :^ - if tiiiiit fe^ 
©5'-5feS^^-^^^CDJi^/^^M^^:■7•7:^ 5 K p BMA i 4 (^4^1 

Pstl:fe X b a I T?-m»f ±iBi H^E x o ffl fc J; S ff A ®r >t- :5 
iSlCD^^^^i^^fPEJc A J 'yVCTT J U ^ ^ - it il ? © 
3'-*&as^ x K p BMM 5 5 El) ^ 

L/^o 1 0Ag®pBMM5*l 0 ^fe^^lJRSS^^H i n d ffl "TftO 
»tL^'#. D N a >' rJ''^ -y -SOirTfcSS^^^t^b L :feo 

IS^^S a c I -^-QJif L^o ■^ir!}^^T:^'a - X ;bmm5*16^fe 1?:^ 
gSL. y Vi/ry •> > + ± -if ;^Bilfe?/^^0»f>T-^>!r 
iHliKL/^ (tefii^HMDN A:7"u y •T'^ffll^iA:) o IhI iK L ^ >i- ^ ^* 
;^^-pTrS3 0OSac I-NrulS©{CtfAL (^60) . 
7 X 5 K p I K 1 ^?#/Co 1 0 /tg® p I K 1 ^ 5 ^{£r® C £ a I 1? 
Lfi (>f y >'i?'T y y 4^ :^ --b^'mititfe^ + OC i a I SBfe 

{iill^^ ^ u - •> 3 v{c: J: J9^efc^nro^;s©-e^®T^^ftnso^) o 
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B A L 3 1 lZj:lr,Wimm±miZ^X^'mALf^o ^ ^ J 

?^Jn{C J: «9 zfc^<^: LTrnJiK Ly::'^. =7 ^ - ^ y { v ^ Y - 
3 -y V) <Sr L/Co -eo^ife^^M C 1 0 0 0 micmM^^LiZo . 

V (D^1)^<h^ ^ - ^^(D'y ^ 4 y ' *r )\^iS - J @£^lJ®itT{C >f 
y 'yy^T J 'yy^-i--^m'ik^m.^l-i)^\^W,\.-rz.fv 7^ % K p I K75 
(m 7 EI) ^iS^ L/Co AJ^J. h ^) f v-y 7 y - ^ t A J -y 
y CTt J v + --fei'^ti5iS^^:?i CD^^5iSI5^D^feSE^J^B 8 EI{::^ 

(6) y >'^'T y •> >'-t'^ --ir'i^l^gJa^^i^CDlSS 

m(5)^-tr|^«?,n/c X K p I K 7 5 ^aff A L/cMC 1 0 0 0 

cj;^T. MClooo (piK7 5) t^m-t^o ] ^i^ft-r -5 

I- {1 N Jii; ^^ig S tfc C ^< >f -r a i;^ - • T K ♦ 2}- n: >' ^ 
T ij V (Biotecnol. Bioeng. ) j7. 227—239 (1975)] i)^Bm~e&^^ 
J^TOMC 1000 ( p I K 7 5 ) itS^^^S^ {C J: -^T^T-^ 

MCIOOO (pIK75) ^^-^IZUlSLt^^f^^ 'y - Ki^fifeSOO 
TTuglCffiML. 3 0 t:-?? 1 6 H#RfiiSS L:fco 

- Ki^fifeffi^ : KH2PO. 3. 5g/^. (NH^) 2HPO-, 3. 5 g / £ . 
MgS04 • 7H2O 1. 0 g / i . ^'"-'i'^ - X 5. 0 g / £ . ^« ^ X 5. 0 
g / £ . filfe*7C^^ 3 m£/£ ( 1 2 0 3 0 ^^P^^^.MM) o 
Wim.T\Lmm.m.lpSL : FeC-g 3 • 6H2O 2 7 g / ^ . ZnC^ 2 • 4H2O 
2 g/i . CoC£ 2 • 6H2O 2g/£ . NasMoO. • 2H2O 2 g / £ > 
CaC£ 2 • 2H3O 1 g / i . CuC£ 2 1 g / £ . H3BO3 0. 5 g / i . 
HC;g 10 0 mg/' i o 

^>^tc, 7. 5 £ Wao^^|»{z 3 £ CD^SI^ttll (±lfiiia^*^ ^ts.;b'y 
- KigJlfc 3 £ {C $ {CKII2PO. • 3H2O 1 0 g *> <i;CfMgS04 • 7H2O 5 
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g ^tax.rmmLfzmm ^i^al. i 2 o trs o -^mmmmmL 

iZo 5 0%(w/v) )Uo - X^m I 5 Oni£^iSML. ^^IffC^SnL 
fz'^^ MClOOO (pIK75) m^mmLfzmMli^- K^tifeSOO 

5. 5MT:/^-T7k^ffl(r^TpH6. 8 {C|i^ Loo, Mf^ (600 
rpm). mm. ( 3 ^ /rain) L 2 4 ^P^^»^fT o :^«§8fe^ 4-6 
B#PH^-r'lg«#^«f ® - X2i^{i2. 5 %J£lTICigT-r So COB#^. 

*^<^ 5 0 % (w/v)i?'' Ji/=J -x;^^g;£-^-g-cJ-oil^e^{C^ef|f 

J;D^m(9):^S{Cffi(,^:feo ^^'i. :^aJ^TB#©iS#?K^iSS - 2 OX: 
-t?^^ Lr*j 3 0 t:-ei!!M L/C feo^Tta^dO^g -?? 

(7) y V T y v' V + :f- - -If- ©lit M 

m(6)3g-t?# e»n/c- 2 0 r 6 g ^ 2 4 ndcDmmmmmm. 

:Z0%^' y -fe u -^u, 5 0 mM h ( p H 8 ) J: 5 

inM/9-y;^*-7°hx^y-;^] {ClKSILx * ^ >f if - izT y ^ 
y ' ri-XjJ'HMx ^ t'->5.gO. 1 nun) ■eMSf'L/Co ^jS^^S^ 

iiy|l^Lx ±;^^2 Onig^liyco ±-?tlc. 0. 4 % ^j: S J: -9 fc SI 

my^ ^ ^ :/<^^jn L^fc^is^c^^fTi^. ^i55^?^t^fiJo:^^^fcM«^: lt 
^ xG- 5 o*^A {c^sn L. mmmmmm-^mia l. siJ^-stt®^ 

^30m£^^^;fco C®®:^^. ^ii)!|«Mffli^»ST?^^>fh L;^ D E A E 

-ir 7 T D -X ;<7 7 A fcj^An L^^. O.IM N a C i 

fl^60m£^^Jn L^ -eomo. 1 M— 0. 6 MON a C £ il^?gS4g@a^}t 

■ommmmmm2 o o nt^Tgaij^^^^m l. stt@m®3>©-9 -b* 

S - 2 0 0 7 Alcj^SoL. 0. 1 M N a C £ ^^ia^WMffli^*^-^' 
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fZa :i^mmit. 0. 1 M N a C jg 2 0 "C^F^"^ 

(8) AT FM^'mmmcDmm 

zr ly \i' ^-i ^ ^ \) • T -T Y :^KY I 3 7 6 l^x 
{CsamcDffifiJl*^ ^» -5 ^> - K^flfelC^^ 2 5 g X £ ^M:^xmmLti 
KS^:^ja±-e. 3 0t:. 2 BK^« Lfco ^# t>nyrm{$^250 
ia£^ = ^ -7 V X D ffi® - KiS^ 3 0 m^lCffim L> 3 0 t ^ 2 4 B#K 

5 £ mm<D^mm^(Du- vmm s 30 jn^o^s^^^ft^n 

mvtio 5. 5 Mr ;^^^T7k-^ p 6. 8 ict^-^oo, 32t:.mS2 
6 0 0 rptn ^ il^ 3 i /min 7? 2 4nf^m^LfZo 

m^^titimm$k^ 3 0 0 m£:$- 5 e ^^mw^<Dm i &iziEm(Du^ 

t>^^fS.^^mi^i& 3 £ \cm.mvfco 5. 5 Mt i^^^tM-^ p H 6. 8 
^'^■^'^^ 3 2 t:. 6 0 0 rpm . ilM 3 £ Xmin 4 2 B#fe^^« 

^3 0 g/i^t;) ^ifi^- 2 or-^^MLr*j^. mmmmiz 3 0 
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B 7 

















5 0 


15 0 




K H 2? 0 4 




1 


1 0 




K 2H P 0 4 




3 


1 0 




M g S 0 • 7 H 2O 




1 


1 0 




C a C i 2 • 2 H 




0. 1 


0. 1 




F e S 0 V- 7 H 2O 




0. 0 1 


0. 0 1 




Z n S 0 4 • 7 H 2O 




0. 0 0 1 


0. 0 0 


1 


MnSO-, - 4~6H2 


0 


0. 0 0 4 


0. 0 0 


4 


L - :^ X ^ >' • H C 




0. 0 2 


0. 0 2 




^ T ^ :^ 




0. 0 0 5 


0. 0 0 


5 






0. 0 1 


0. 0 1 




- 13 ^ 






0. 0 0 


5 


t-2!- ^ >- 




3 0 vg/' & 


3 0 m/ 


& 






5 


2 




(NH4)2S O4 




5 
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|^^©^?*Tlfi^;L^ D N A^?#:fco 

(3) la^x.i*DN A^^A L/c^MMOI^M 
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7 -cx' Av^mmmvfzo 3 o o o mm^x i ^mmjt^^^Lxmisbfzm 

0 t: <D 5 0 niMJ^^k;^ Aj§^ 2 0 m£|C^^ 0 t: 7? 2 0 
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wo 91/08286 



PCT/JP90/01567 



31 

- K-r 'Sitfe^^^ii^ia^x.j* D N A ^ P BM 1 i 
^^gb^Co p BM 1 ©SURS^^ife^^m 9 SII^:^-ro 
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( 5 0 p%Xrn£T > t° ij T 3 0 r . 16 B^^iSS L/^m. 

itvCN^gft Lm^*^^^•A:o >t^lR^^: Lr-N* ^ - p u C 1 9 (^«?^^^Wr 
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it ^ CD iS ffl 
(1) TiaoS'fk^filJttK^^-r ^ J 'yy '!r-7 J ^yv^-i--^ 

® ffl 

Tt-V'>:xh';^^ (ATP) ^ ^ J y i)-- J y y 

m (ADP) L^' - ^ J 'y ym. (5' -IMP) ^^^-r^nm. r 

i: ^ 'y T T J 'y y ^'^) ym (dATP) tAJ'yyfhy^'ri^^'yr 

ryi^y—^)ym (dADP) tb'- i mp ^i^^m. at 

P t^T y y:fy-^ih ADP t 5' - ^T-Ji^m. (5'-GMP) 

T ^ i'^m ^ d A T P t T y -y y d A D P t 5' - G M P ^ 

(D MiSpH 
6. 9 ~ 8. 2 

4 "C. 1 6 BfPH^CD^eS-e p H 6. 6 ~9. 0 (DMm-V ^^\cmt^tl ^ o 
2 5 ~ 4 0 t: 

P H 7. 2 . 1 5 ^^P^O^aSr- 4 0 t: ^ -t?^^ 

^ y y^ {Tt J •> y-^® U LTti A T P 

d A T P O r - © © U ^ ;&^*?iJ ffl ^ tx o 

C o C u Z n ^*CD^B ^ 2{- >' 
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2 mMA T P > 10 mMM g S O - . 3 0 0 raMK C 2 . 0. 1 M HEPBS 

mmm. (pht. 2) <Dm.fStt^^^s,?>KSL^M'^'^^<^Kmm.it. ^ j 

>- {C 5!:^ L r 2. 1 niMx ^'T J ^> >- )tt L T 6. 1 fxW 
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1 MetLysPheProGlyLysArgLysSerLysHisTyrPheProValAsnAlaArgAspPro 

21 LeuLeuGlnGlnPheGlnProGluAsnGluThrSerAlaAlaTrpValValGlylleAsp 

41 GlnThrLeuValAspIleGluAlaLysValAspAspGluPhelleGluArgTyrGlyLeu 

61 SerAlaGlyHisSerLeuVallleGluAspAspValAlaGluAlaLeuTyrGlnGluLeu 

81 LysGlnLysAsnLeuIleThrHisGlnPheAlaGlyGlyThrlleGlyAsnThrMetHis 

101 AsnTyrSerValLeuAlaAspAspArgSerValLeuLeuGlyValMetCysSerAsnlle 

121 GluIleGlySerTyrAlaTyrArgTyrLeuCysAsnThrSerSerArgThrAspLeuAsn 

141 TyrLeuGlnGlyValAspGlyProIleGlyArgCysPheThrLeuIleGlyGluSerGly 

161 GluArgThrPheAlalleSerProGlyHisMetAsnGlnLeuArgAlaGluSerllePro 

181 GluAspVallleAlaGlyAlaSerAlaLeuValLeuThrSerTyrLeuValArgCysLys 

201 ProGlyGluProMetProGluAlaThrMetLysAlalleGluTyrAlaLysLysTyrAsn 

221 ValProValValLeuThrLeuGlyThrLysPheVallleAlaGluAsnProGlnTrpTrp 

241 GlnGlnPheLeuLysAspHisValSerlleLeuAlaiVIetAsnGluAspGluAlaGluAla 

261 LeuThrGlyGluSerAspProLeuLeuAlaSerAspLysAlaLeuAspTrpValAspLeu 

281 ValLeuCysThrAlaGlyProIleGlyLeuTyrMetAlaGlyPheThrGluAspGluAla 

301 LysArgLysThrGlnHisProLeuLeuProGlyAlalleAlaGluPheAsnGlnTyrGlu 

321 PheSerArgAlaMetArgHisLysAspCysGlnAsnProLeuArgValTyrSerHisIle 

341 AlaProTyrMetGlyGlyProGluLysIleMetAsnThrAsnGlyAlaGlyAspGlyAla 

361 LeuAlaAlaLeuLeuHisAspIleThrAlaAsnSerTyrHisArgSerAsnValProAsn 

381 SerSerLysHisLysPheThrTrpLeuThrTyrSerSerLeuAlaGlnValCysLysTyr 

401 AlaAsnArgValSerTyrGlnValLeuAsnGlnHisSerProArgLeuThrArgGlyLeu 

421 ProGluArgGluAspSerLeuGluGluSerTypTrpAspArg 
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TAAATCCAAA CATTACTTCC CCGTAAACGC 
AATTCCAGCC AGAAAACGAA ACCAGCGCTG 
CAAACGCTGG TCGATATTGA AGCGAAAGTG 
TTATGGATTA AGCGCGGGGC ATTCAGTGGT 
AAGCGCTTTA TCAGGAACTA AAACAGAAAA 
GCGGGTGGCA CCATTGGTAA CACCATGCAC 
CGACCGTTCG GTGCTGCTGG GCGTCATGTG 
GTTATGCCTA TCGTTACCTG TGTAACAOTT 
TATCTACAAG GCGTGGATGG CCCGATTGGT 
CGAGTCCGGG GAACGTACCT TTGCTATCAG 
TGCGGGCTGA AAGCATTCCG GAAGATGTGA 
GTTCTCACCT GATATCTGGT GCGTTGCAAG 
AGCAACCATG AAAGCCATTG AGTACGCGAA 
TGCTGACGCT GGGCACCAAG TTTGTCATTG 
CAGCAATTCC TOAAAGATCA CGTCTCTATC 
AGCCGAAGCG TTGACCGGAG AAAGCGATCC 
CGCTGGACTG GGTAGATCTG GTGCTGTGCA 
TATATGGCGG GCTTTACCGA AGACGAAGCG 
GCTGCTGCCG GGCGCTATAG CGGAATTCAA 
CCATGCGCCA CAAGGATTGC CAGAATCCGC 
GCGCCGTACA TGGGCGGGCC GGAAAAAATC 
GGATGGCGCA TTGGCAGCGT TGCTGCATGA 
ATCGTAGCAA CGTACCAAAC TCCAGCAAAC 
TATTCATCGT TAGCGCAGGT GTGTAAATAT 
GGTACTGAAC CAGCATTCAC CTCGTTTAAC 
AAGACAGCCT GGAAGAGTCT TACTGGGATC 
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(7) ^^mi3)--i5)i}^ man ^ m^mmmcDmBT^^ts D Amn 
(9) Wi^m-bu ±mm-^^^mikms)(D%zm<Dm^^^o 

T y 4- ^ --bJ-CDMit?So 

IM P^:t {i5' - GMP ^^^-rsSfS^fti^-r '5^^Stt^W-r 
Kg^-^f^i^J^JS^-li-r. SJS^4^iC5'- IMP^^{i5'-GM 

P^*BJc#»^ii:. IgSlS^*^ 5'- I MP^fcfiS'-GMP^gg 
BJ^TS c t^nm^T^ 5'- I M P ^ /^fi 5'- GM P ©Mig&o 

y ^'^s^^i**^. ATP^ :fc{id ATP-??zbsit^ao2)ia^® 

5'-IMP^/:i{i5'-GMP ®Sii§?£o 
a4) S^2!f,;&^^ -f y iTT J + ± --ir--??^ -Bit:*: 02515 mo 5' 

^ I MP^^(i5'-GMP©$Jii^o 
(13 W^W.t^^ J y-^-tzVt^TJ y t Ki:V^iz.\Xd. hi: V t 

iy^y^V- I MP^ :fe{i5'-GMP^^^-r'5SS^Wr§gfc^«^© 

Si*. t»©mS2f^-e* Sit^JgaaiEmcDS'- I M P 

5' - G M P CD^at j^o 

©5'- I MP^/i(±5'-GMPCDMii?*o 
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